Medium hyposmolarity stimulates prolactin secretion in GH4C1 cells by inducing an increase in cytosolic free calcium.
Extracellular hyposmolarity is a potent direct stimulus for hormone secretion for which a mechanism has not been delineated. The importance of plasmalemma Ca2+ permeability in this phenomenon in pituitary tumor-derived GH4C1 cells was evaluated by comparing the dynamics of changes in cytosolic free Ca2+ concentration [( Ca2+]i) with those of PRL secretion. At a normal physiological concentration of extracellular Ca2+ (1.5 mM), hyposmolarity induced a striking rise in both [Ca2+]i and PRL secretion, which was proportional to the stimulus between 0.50% reduction in medium osmolarity. Thirty percent hyposmolarity induced a 3-fold rise in [Ca2+]i and a 5-fold rise in PRL secretion above the basal level. These effects did not occur in cells incubated in a medium with a Ca2+ concentration lower than 30 microM. In cells incubated in 1.5 mM Ca2+, the Ca2(+)-channel antagonists, nifedipine and verapamil, significantly inhibited hyposmolar-induced increases in [Ca2+]i and PRL secretion. These data suggest that in GH4C1 cells medium hyposmolarity causes a burst of PRL secretion that depends on a similar preceding rise in [Ca2+]i produced by extracellular Ca2+ influx, most of which passes through dihydropyridine-sensitive Ca2(+)-channels.